Introduction
An inflammatory bowel disease (IBD) can adversely affect psychological adjustment and family interactions. The unpredictable nature of the disease can bring significant distress to the adolescents and their parents, and could influence the family atmosphere.
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Jelenova et al of impulses can also affect the adolescents' adaptation to the disorder. In teenagers, when self-identity is unstable, coping with a disease such as IBD can be challenging. The teenagers may feel ashamed because of the poor body image due to weight gain induced by steroids or due to fecal incontinence. They can develop social anxiety because of absenteeism in school and loss of opportunities in social learning. Factors such as the patient's age; the amount of interference from the normal teenage activities, peers, and family support; and life stressors may impact the adolescents' response to IBD. 2, 3 Parents of IBD children may experience many stressors, such as financial claims, role changes, separations, and worries about the child's prognosis. Such experiences may influence well-being and increase hopelessness, depression, anxiety, or cause a sense of loss of control. 1 The study of Knez et al 4 showed that parents of adolescents suffering from IBD reported considerably decreased psychological health in comparison with the parents of healthy controls. A mutual association between chronic disease in adolescents and parental adaptation has been suggested. 3, 5 The members of families need to change many family rules and life style. Some parents spoke about not having enough time for the siblings of the patient and also had worries about the adverse impact of the disorder on the siblings. 6 Parents usually struggle with nervousness, the burden of disease, and the existence of the family unit. 6 Some studies also describe a harmful impact of a chronic illness of a child on the marital bond. 7 Although both parents may display substantial anxiety and worries, only one parent (usually mother) is accepted as the main caregiver. The responsibility for maintaining health carefulness, observing illness status, administering medicines and treatments, in addition to caring for the family, has led to a phenomenon known as "carrying the burden" in mothers. 8 In adolescence, parents encounter novel tasks, such as youths seeking independence. 9 Investigation of child care and development found that careful nurture, liberty, and firm control result in higher levels of competence and social skills. 10 Authoritarian parenting is a controlling, punishmentheavy parenting style in which parents make their children follow their commands with little or no explanation. 11 However, authoritative parenting styles are often linked with higher levels of student achievement. 12 Permissive parents try to be "friends" with their children; they use the approach of "no discipline" and have no behavioral expectation for the children. 13 Liberal parenting is a style in which parents are very involved in the care but place few demands on children. 11 Overparenting style defines parents who try to include themselves in every single part of a child's life, attempting to solve all problems and stifling the child's ability to act independently. 13 In neglectful parenting, parents are uninvolved, dismissing the children's feelings, low in warmth and control, detached, undemanding, and low in responsiveness. 13, 14 Positive parenting is a style defined by constant support and leadership over developmental stages. 4 The aim of our study was to discover the parental style, occurrence of depression and anxiety in both the children with IBD and their parents, and its impact on the quality of life (QoL). The main hypothesis of the study was that parents of adolescents with IBD would show less positive parental style, mothers would display less autonomous and more directive parenting style and fathers would have less directive and more hostile style of parenting than parents of healthy controls. The second hypothesis was that less positive parenting style would be linked with worse QoL for both the parents and their offspring affected by IBD.
Methods
sample and ethics
The patients were recruited in the years 2013-2014 from the Department of Pediatrics, University Hospital, Olomouc. The inclusion criteria were 13-16 years of age and the diagnosis of IBD stated, at least, 6 months prior to the beginning of the study. The diagnosis of IBD was established according to the ESPGHAN Revised Porto Criteria for the diagnosis of IBD in children and adolescents 15 and according to the Czech guidelines for the diagnosis and management of pediatric IBD. Patients with a history of suspected IBD have to undergo all examinations: detailed physical examination, laboratory blood tests, endoscopic evaluation (esophagogastroduodenoscopy and ileocolonoscopy with histology), and imaging of the small bowel (usually magnetic resonance enterography).
The adolescents of the control healthy group were recruited from three different high school classes, and all students from those classes were asked to participate. The inclusion criteria for the control healthy group were the same age (13-16 years) and a declaration of not having any chronic illness or other medical issues. All subjects from both the IBD and control groups lived in similar conditions, with similar socioeconomic status; the level of education of parents was not monitored.
The participants were 29 adolescents with IBD and 42 healthy adolescents of the same age (13) (14) (15) (16) 
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Qol and parental styles assessed by adolescents suffering from iBD activity in children with ulcerative colitis was assessed by the Pediatric Ulcerative Colitis Activity Index (PUCAI), a noninvasive, valid, highly reliable, and responsive index combining six items (abdominal pain, rectal bleeding, stool consistency, number of stools per 24 hours, nocturnal stools, and activity level). The PUCAI score ranges from 0 to 85: a score of ,10 denotes remission, 10-34 mild disease, 35-64 moderate disease, and 65-85 severe disease. The clinical activity of Crohn's disease was evaluated by the Pediatric Crohn's Disease Activity Index (PCDAI) combining subjective reporting, extraintestinal manifestations, physical examination findings, weight and height, and laboratory findings. The PCDAI score ranges from 0 to 100: a score of #10 is consistent with remission, 11-30 indicates mild disease, and $30 is a moderate-tosevere disease. 24, 25 Remission was defined as the PCDAI or PUCAI of less than ten points. According to the PUCAI and PCDAI, 25 children were in remission, and four presented low activity of disease at the time of the assessment. The research was conducted in accordance with the latest version of the Declaration of Helsinki. Written informed consents were acquired from all subjects, and the procedures were fully explained. The local Ethical Committee of University Hospital Olomouc approved this project.
assessment
In this cross-sectional study, the adolescents completed the questionnaires ADOR (parenting styles assessed by adolescents), KidScreen-10 (QoL), SAD (The Scale of Anxiety in Children), and CDI (Children's Depression Inventory). The parents completed the BDI-II (Beck Depression Inventory, second version), BAI (Beck Anxiety Inventory), and PedsQL Family Impact Module. The psychologist administered the questionnaires. All questionnaires are self-report scales, and they were completed at home. ADOR: 16, 17 This is a questionnaire measuring parental styles in which older children (13-18 years) assess the behavior of their mothers and fathers. The questionnaire provides information about how a child perceives parental styles and attitudes toward him/her by the mother and father. The questionnaire distinguishes positive, directive, hostile, autonomous, and desultory parental styles and calculates two indexes -positive/hostile and directive/autonomous. Rates range from "Never" to "Always" on a five-point scale. At the end of each subscale, the sum is divided by the number of questions in that subscale. The highest score indicates the participant's most frequently perceived parenting style.
KidScreen-10: It measures individual health and wellbeing of adolescents. 18 It was developed as a self-report questionnaire appropriate for healthy and chronically ill children and teenagers. It includes ten items from the ten health-related QoL (HRQoL) dimensions: physical; psychological well-being; moods and emotions; self-perception; autonomy; parent relations and home life; social support and peers; school environment; social acceptance (bullying); and financial resources. Each question is rated on a fivepoint response scale. A higher score is indicative of a better HRQoL.
SAD: It measures the state anxiety and trait anxiety. This scale consists of two different subscales. In the first one, 20 questions measure the level of anxiety experienced at the moment; each question is rated on a three-point scale. The second 20-item scale focuses on anxiety as a characteristic.
CDI: 19 This is a self-rating scale that measures depressive symptoms and is composed of 27 items that are grouped into five-factor areas, including negative mood, interpersonal problems, ineffectiveness, anhedonia, and negative self-esteem. High scores reflect more serious depressive symptomatology.
BDI-II: It is intended for assessing subjective depressive symptoms in adults. 20 This self-rating scale with 21 depression indicators includes somatic and cognitiveaffective symptoms; each item is rated on a four-point scale. Scores of 16 or above indicate a possible depression. BAI: It is a self-rating scale with 21 anxiety signs focusing primarily on physiological manifestations of anxiety in adults. The items are rated on a four-point scale; a total score of 16 or above indicates a possible anxiety disorder. 20 PedsQL Family Impact Module: It is a parent-reported tool that assesses the effect of chronic pediatric disorders on the patient's HRQoL and their family functioning. 21 This 36-item questionnaire for parents contains eight dimensions: physical functioning, emotional functioning, social functioning, cognitive functioning, communication, worry, daily activities, and family relationships. The Family Functioning Summary Score (PedsQL Fam) is computed from the eight items covering the areas of daily activities and family relationships, and the Parent Health-Related QoL Summary Score (PedsQL HRQoL) is computed from the 20 items covering areas of physical, emotional, social, and cognitive functioning scales. The questionnaire is designed to assess both parent self-reported functioning and parent-reported family functioning; in our study, we used only self-reported parental functioning. The children's version consists of 24 items in four dimensions (health related, feelings, relationships with peers, problems in school). The items are rated on a five-point Likert scale, and then linearly converted to a 0−100 scale. A higher score points to a better QoL. 
Results
Demographic and clinical characteristics
The patient group consisted of 27 adolescents (out of 29, two did not complete questionnaires) with IBD, 22 mothers, and 19 fathers. In the control group, there were 39 (out of 42, there were three dropouts, who did not complete the questionnaires) adolescents of the same age (13-16 years), 38 mothers, and 35 fathers. Seventeen patients were diagnosed with Crohn's disease and ten with ulcerative colitis (Table 1 ). The recommended diagnostic approach established the diagnosis. 21 The treatment was based upon the current guidelines. 22, 23 The median duration of the treatment was 13 months (interquartile range 8-44 months). Sixteen patients with Crohn's disease and nine with ulcerative colitis were in clinical and laboratory remission of illness at the time of observation. Laboratory tests included C-reactive protein (CRP), thrombocytes, and hemoglobin.
As a control group, 72 children from three different high school classes were asked to participate in the study. A written consent was obtained from the parents of 42 children and completed questionnaires were returned by 39 children. The characteristics of the controls are presented in Table 1 . Adolescents from the healthy control group declared they did not have any chronic illness or other medical issues.
comparison of adolescents with iBD, adolescents from the control group, and their parents
The group of adolescents with IBD was comparable with the group of healthy controls regarding the age and sex distribution ( Table 1) .
The parental styles of the mothers and fathers of the IBD adolescents and the healthy controls were very similar, without statistically significant differences between the groups.
The only exception was the fathers' positive parental style, which was statistically significantly higher in the healthy children's parents (Table 1) .
There were no differences between the IBD children and healthy controls in the QoL measured by KidScreen-10. Still, the parents' QoL rated by the mothers and fathers of the ill adolescents (PedsQL total scores) was significantly lower than in the control group, and the HRQoL (measured by PedsQL -HRQoL) in the fathers of the IBD children was lower than in the fathers of the healthy children (Table 1) .
Parental styles and their relations with Qol, depression, and anxiety Positive parental style
The positive parental style of the mothers of the children with IBD significantly correlated with the QoL of the children evaluated by KidScreen-10, but not correlated with other instruments ( Table 2 ). The positive parenting style of the fathers of the children with IBD significantly correlated with the QoL of the children evaluated by KidScreen-10 and negatively correlated with current children anxiety (SAD state) and constant anxiety (SAD trait). The positive father parental style also highly significantly negatively correlated with the degree of depression in children measured by CDI (Table 2) .
Directive parental style
The parental directive style of the mothers and fathers of children with IBD did not correlate with any measured factor ( Table 2) .
hostile parental style
The hostile parental style of the mothers of the children with IBD highly negatively correlated with the quality of a child's life (measured by KidScreen-10) and child depression (measured by CDI) ( Table 2 ). The hostile parental style of the fathers of the children with IBD also highly significantly negatively correlated with the quality of a child's life by KidScreen-10 and the total score of PedsQL, and positively with the anxiety of the child (both as a state and as a trait measured by SAD) and with the level of child depression in CDI (Table 2) .
autonomous parental style
The autonomous parental style of the mothers of the children suffering from IBD positively correlated with the quality of a child's life by KidScreen-10 and negatively with the degree of child depression evaluated by CDI. The autonomous parental style in the fathers of the children with IBD correlated with no variable of interest (Table 2) . 
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Desultory parental style
The inconsistent parental style of the mothers of the children with IBD did not correlate with measured variables. The inconsistent parental style of the fathers of the children with IBD correlated negatively with the quality of a child's life measured by KidScreen-10, with anxiety as a trait according to SAD, and positively with the level of the child depression in CDI.
Discussion
Qol of adolescents and their parents
The IBD adolescents and the controls displayed comparable levels of QoL. The results are unexpected because a significant number of studies described a lower QoL in the patients with IBD. 1, 26 Adolescents' overall adjustment may eventually vary based on influences such as the IBD course and treatment, and the present group was mostly in clinical remission.
There were significantly lower scores on the QoL of the parents of the adolescents with IBD than in the parents of the healthy controls. It seems that the parents of the chronically ill children with IBD restricted their lives because of the children's illness. This suggestion cannot be tested in our cross-sectional study. However, it is consistent with the suggestions of Jarret, 5 Coffey, 6 and Brown et al 3 in adolescents with chronic health conditions.
Depression and anxiety in adolescents and their parents
The parents of the IBD adolescents expressed a higher average level of anxiety (mothers) and depression (fathers) than the parents of the control group.
The fathers of the ill children reached higher mean scores of depression than the fathers of the control group, and this finding seems interesting despite the relative clinical insignificance of their mean scores. There were no statistically significant differences between the fathers with moderately high depression with scores greater than 16 in BDI. 28 Van Oers et al 29 also found higher scores of depression (but not anxiety) among the fathers of chronically ill children when compared to the fathers of healthy children.
The mean score of anxiety (measured by BAI) indicated moderate levels of anxiety in mothers of IBD adolescents, being at the border between normal scores of anxiety and clinically significant ones. 27 However, there were only three mothers of IBD teenagers and one mother of healthy controls who reached scores higher than 18, which is the cut point of the clinically relevant level of anxiety. The number of markedly anxious mothers was not statistically different between the groups.
Clearly, the mothers of the adolescents with IBD were more concerned and anxious than the mothers whose children did not suffer from a chronic health condition. Van Oers et al 29 found higher scores of anxiety and depression in the mothers of chronically ill children. A similar finding of pervasive anxiety and worries in parents of chronically ill children was reported in a meta-synthesis by Coffey. 6 These worries are more frequent among the mothers than the fathers of the ill children. 6 Streisand et al 30 directly connected the parental state anxiety and the parental stress stemming from the care of the chronically ill child. The tendency toward anxiety and the behavior related to it (vigilance), general emotional challenges, and the need for continual adjustment were also mentioned as common factors related to the parents' care for the child with juvenile chronic arthritis. 31 
correlations
The QoL evaluated by the adolescents most positively correlated with the positive parenting styles of both parents and the autonomous style of mothers, and negatively correlated with the hostile parenting styles of both parents and the inconsistent parenting style of fathers. These findings are consistent with clinical practice and with several authors' conclusions about chronically ill adolescents. 4, 11, 13, 14 Maternal anxiety may further have a potentially negative impact on the family functioning (tendency to overparenting, low use of the autonomy parental style), the QoL of the parents and the children, and the quality of the dyadic relationship between the parents.
Van Oers et al 29 stated that the most significant factors related to the anxiety and depression in mothers and the depression in fathers of ill children were problems encountered in daily life and stress related to parenting.
The tendency of the mothers to experience higher anxiety and the fathers' mild depression may lead to the parental styles common in the families with a chronically ill or physically challenged child -"the managing mother" and "the waiting father". 31 The mother's overprotective and anxious parental style and the father's helpless one remaining in the background may influence the child's emotional state.
According to some studies, the relationship between the attachments and the illness is considered to be bidirectional. [32] [33] [34] Patients with Crohn's disease exhibited a predominantly insecure attachment and perceived their parents' behaviors as characterized by low maternal care and high paternal overprotection. [32] [33] [34] Neuropsychiatric Disease and Treatment 2016:12 submit your manuscript | www.dovepress.com
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Qol and parental styles assessed by adolescents suffering from iBD It is interesting to note that the children's anxiety as a state as well as the anxiety as a trait significantly negatively correlated with the positive parental styles of the fathers, but not of the mothers (who were on average more anxious than the mothers of the controls), and was positively connected to the hostile parental style of the fathers, but not of the mothers. Additionally, anxiety as a trait positively correlated with the inconsistent parental style of the fathers, and not of the mothers.
The level of the children's depression negatively correlated with the positive parenting style of the fathers and not of the mothers. It also significantly positively correlated with the hostile parenting style of both parents and the inconsistent parenting style of the fathers, and negatively with the mothers' autonomous style.
limitations
There are several limitations of the study that need to be stated. The most significant one is the small number of patients. Another limitation is the predominant use of the questionnaires based on self-evaluation. The use of these scales and questionnaires depends on the ability of introspection of the patients and their preparedness to be open and honest in the statements. Also, the clinical state of most of the patients was stabilized. These facts prevent the possibility of generalizing the results to the whole population of adolescents with IBD and their families. Other studies based on a larger population of patients with different stages of the disorder need to be carried out.
Conclusion
The fathers of the adolescents with IBD tend to show low levels of positive parenting and are mildly depressed. The mothers deal with higher levels of anxiety. The results suggest that the parents of the adolescents with IBD represent an important target group for psychosocial support to improve their QoL and overall mental state, as well as family functioning. Further research with a higher number of patients and focusing on patients and family needs would be beneficial.
